This paper summarizes data on 30 consecutive spinal tumors treated at King Khalid U niversity Hospital (KKUH) between 1984-1991. The maJe:female ratio was 2.75: 1. Thirty percent of cases were less than 20 years of age while 17% were more than 60 years of age. The brain to spinal cord tumor ratio in our unit was 12.3: I. The ratio of Schwannoma to meningioma was 1.6: 1. Metastatic carcinoma accounted for a mere 13% of cases and only 35'},0 of tumors were located in the thoracic spine. Intramedullary tumors accounted for 17% of cases. An overall 63% of cases improved postoperatively while 37% remained unchanged.
Spinal tumors are a fairly common pathology accounting for 2% of all tumors [1] , and 8-20% of central nervous system (CNS) tumors [2] [3] [4] [5] [6] [7] .
Surgery for spinal tumors is older than 100 years [8] and the literature is rich with statistical reviews reporting large series of spinal tumors [1] [2] [3] [9] [10] [11] . Information about the incidence and patterns of spinal tumors in Saudi Arabia or the Middle East, however, remains insufficient. This article provides a survey involving 30 cases of spinal tumors that were treated during a seven-year period in a neurosurgical unit in Riyadh, Saudi Arabia. It is appreciated that the number of cases is modest; nevertheless, the material presented is a first attempt at providing data regarding characteris-tics associated with spinal tumors in Saudi Arabia.
Methods
This is a retrospective analysis ono consecutive cases consisting of spinal tumors that were managed at King Khalid University Hospital (KKUH), between 1984-1991. The study included all tumors causing damage to the spinal cord, cauda equina, and spinal nerve roots. Each case was analyzed by using hospital records and the following data were collected: age, sex, clinical presentation, preoperative Nurick Grade [12], histological diagnosis, radiological findings, level of the lesion, extent of surgical treatment and other treatment modalities, duration of hospital stay and the Nurick Grade at follow-up.
Results
There were 22 males and 8 females with an age range of 1-70 years (mean 33.2 years). The distribution of cases according to the histology of tumor, age and sex is noted in Table 1. The clinical  features of the cases at presentation  appear in  Table 2 . The metastatic carcinomas were prostatic in origin in two cases, colonic in one case and nasopharyngeal in one case. Ten (33%) cases were investigated using myelography alone while 19 (63%) cases had myelography with computed tomographic (CT) scans and one case (3%) had a magnetic resonance imaging (MRI) scan. The spinallevels affected by the various tumors are noted in Table 3 . Surgery was performed using a posterior approach on all surgical cases. Excision was considered complete in all Schwannoma cases, four (80%) of the meningioma cases, one (20%) of the intramedullary tumors in addition to the case with dermoid. Postoperative radiotherapy was administered in all cases involving metastatic carcinoma, myeloma, sarcoma, neuroblastoma and lymphoma. In addition, the cases with prosta-JAMJOOMETAL tic carcinoma metastasis received hormonal therapy and cases with lymphoma, sarcoma and neuroblastoma received chemotherapy. The duration of hospital stay ranged between 11 to 130 days (median 31 days). One patient with Schwannoma developed malignant recurrence of the tumor three years after initial diagnosis and expired one year later. Another patient with metastatic disease presented with total paraplegia for more than one week. This was the only case in the series that did not have surgery. The patient died from a pulmonary embolus one month following presentation.
One patient with myeloma died from systemic disease ten months postoperatively. Of the five cases with intramedullary tumor, one with a lumbar ependymoma had a total excision and remains well at two years' follow-up. The remaining four cases presented with major neurological deficits (Nurick Grades 4 
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SPINAL TUMORS and 5) and had partial excisions. Although these patients did not deteriorate postoperatively, three remained disabled at follow-up between three to six months while one patient who also had a concomitant malignant glioma in the brain died at four months. Figure 1 shows the changes in the Nurick grading for all cases prior to and following treatment at the time of discharge from the hospital. Follow-up ranged between 2 to 60 months (mean 14.4 months). Unfortunately, ten (33%) cases had a follow-up of less than one year.
Discussion
The incidence of spinal tumors in the West ranges between 1.1 to 12.9/100,000 population [4, 5] . The incidence in our unit was 4.3 cases/year. It is difficult to accurately estimate the population served by our hospital. However, by comparison with our hospital's incidence of amyotrophic lateral sclerosis (ALS) of 2.5 cases/year [13] , it appears that spinal tumor is 1.72 times more common than ALS in our hospital. Using the assumption that ALS has a worldwide prevalence of 5/ 100,000 it appears that spinal tumor in Riyadh has a prevalence of 8.5/100,000. Information regarding the incidence of spinal tumors in Saudi Arabia cannot be calculated using the available data. Since we have treated 368 brain tumors during the same seven-year period, our ratio of brain to spinal tumor was 12.3:1.
Our overall male:female ratio was 2.75:1 which is higher than the ratio reported in other recent studies [1, 2] . Not surprisingly, meningioma was more common in females (ratio 4:1) and excluding isolated cases of various tumors in the series, meningioma was the only tumor that had a higher incidence in females than in males which has been noted [1, 2, 14] . In this series, Schwannoma had a male:female ratio of 1.6: 1 while all four patients wi'th metastatic carcinoma and five patients with intramedullary tumor were male. Thirty percent of our cases were aged less than 20 years while 17% were older than 60. Out of the nine patients younger than 20, four (44%) had intramedullary tumor, two (22%) Ewing sarcoma, one (11 %) neuroblastoma, one (11 %) dermoid, and one (11 %) Schwannoma. Children accounted for 6.8-19% of cases conducted in recent studies [1, 2] . It AnnalsofSaudiMedicine, Volume13, Number1,1993 has been noted that children have a high incidence of desembryonoblastic tumors which may increase to 55% [2] while intramedullary gliomas, also common in children, account for 25-32% of cases [2, 15] . Seventeen percent of our patients were older than 60 and of the five patients in this age group, two (40%) had metastatic carcinomas, two (40%) meningiomas, and one (20%) lymphoma. The high incidence of metastatic tumors among the elderly is not unusual [1, 2, 10] . Table 4 summarizes the incidence of various tumors found in our series and in reported studies [1] [2] [3] 9, 11] . The ratio of Schwannoma to meningioma found in our series was 1.6: 1. Intramedullary glioma accounted for 17% of our cases. Sixty percent of these cases had astrocytoma while 40%
had an ependymoma. There were no cases of glioblastoma or oligodenroglioma.
In the series reported by Cheng [2] , there were more astrocytomas than ependymomas. However, other reports [1, 9] state the opposite. In this series, metastatic carcinoma was diagnosed in 13% of cases. A recent report from Germany [1] states that 43% of spinal tumors in the West, to date, are due to metastasis. The possible underestimation of metastatic tumors in our series may be the result of selection bias. It is more than likely that a significant number of these patients are presently being treated at local hospitals or present in poor clinical condition, rendering them unsuitable for transfer to a central neurosurgical unit. Our patients had primary malignancy from the prostate, colon and nasopharynx. Wenker and Reuter [1] JAMJOOM ET AI. prostate (9%), and kidney (8%). It is interesting to note that we did not encounter any cases of spinal metastasis from a bronchial carcinoma. This may be due to the fact that lung cancer in Saudi Arabia accounts for only 6% of all cancers [16] . Prostatic cancer in Saudi Arabia accounts for only 3% of all cancers [16] , but because this is usually associated with a longer survival rate than bronchial cancer, we are likely to encounter more prostatic spinal metastasis than bronchial.
Pain was an important feature at presentation in 63% of cases. The lowest incidence of pain found in meningiomas and intramedullary tumors was 40%. Motor disturbances occurred in 87%, of cases, sensory disturbances (67 % ) and sphincteric disturbances in 50% of cases. Patients with Schwannoma and meningioma suffered a greater number of motor disturbances than pain which is not unusual [1, 2] . In patients with metastatic carcinoma, pain was a main symptom at presentation and was as common as motor, sensory and sphincteric disturbance. Tumors were located in the cervical spine in 16% of cases, which concurs with other reports [1, 2] . However, only 35% of our cases had tumors in the thoracic spine which is lower than the 51-59% stated in recent studies for spinal tumors located in the thoracic spine [1',2] . The reason for the relatively low incidence of thoracic spinal tumors is the low incidence of metastatic tumors (17%) frequently found in the thoracic spine [1, 17] . Early in the series, our cases were investigated by myelography alone but more recently, myelography performed with CT scans have been the standard investigation. Unfortunately, MRI is not available in our hospital. It has now been recAuthor Jamjoom Wenker(l) Cheng(2) Nittner(3) Sloof (9) ognized that MRI remains the optimal investigation for spinal cord tumors [18] .
Total surgical excision was technically impossible for one case with meningioma and the case with paraganglioma [19] . To date, both patients remain neurologically stable at 12 and 24 months follow-up, respectively. The difficulty in performing total excision of intramedullary tumor is well documented [20, 21] . Three cases with metastatic carcinoma had decompressive laminectomy with good postoperative recovery while surgery was not performed in one patient who had been rendered paraplegic for one week and had multiple spinal bony metastasis. The issue of patient selection for surgery for metastatic disease of the spine has been controversial, but is now being recognized that patients with complete physiological transection of the spinal cord and rapid neurological deterioration and metastatic disease of the spine at more than one level are unlikely to benefit from surgical intervention [22] . Overall, 19 (63%) patients improved following surgery. 11 (27%) remained unchanged while no cases of postoperative deterioration were reported ( Figure 1 ). We are aware of four (13%) patients who died between one month to four years following the diagnosis of spinal tumor. Unfortunately, early in the study some of our patients were lost to follow-up. This was because a significant number of patients were referred from outside Riyadh and had postoperative radiotherapy elsewhere. Therefore, since 33% of cases had follow-up less than one year and due to the small number of cases in different tumor groups, extensive data about the long-term outcome of cases of spinal tumors in the series could not be provided. However, the primary goal of this study was to provide data on the nature. relative frequency, location, age and sex distribution of spinal tumors in Saudi Arabia.
